Contribution of the C30/C75 disulfide bond to the biological properties of onconase.
Onconase, a member of the pancreatic type ribonuclease family, is currently used as a chemotherapeutic agent for the treatment of different types of cancer. It is widely accepted that one of the properties that renders this enzyme cytotoxic is its ability to evade the cytosolic ribonuclease inhibitor (RI). In the present work, we produced and characterized an onconase variant that lacks the disulfide bond C30/C75. This variant mimics the stable unfolding intermediate des(30-75) produced in the reductive unfolding pathway of onconase. We found that the reduction of the C30/C75 disulfide bond does not significantly alter the cytotoxic properties of onconase, although the variant possesses a notably reduced conformational stability. Interestingly, both its catalytic activity and its ability to evade RI are comparable to wild-type onconase under mild reductive conditions in which the three disulfide containing intermediate des(30-75) is present. These results suggest that the C30/C75 disulfide bond could easily be reduced under physiological redox conditions.